Postneonatal morbidity during infancy was studied in 284 small for gestational age (SGA) and 359 non-SGA term infants. None of these babies had congenital malformations and they were born to para 1 and para 2 mothers. SGA infants had an increased risk (OR: 1.7, 95% confidence interval: 1.1-2.6) ofbeing admitted to hospital compared with non-SGA infants. The principal cause was respiratory tract infections. Increased hospitalisation among SGA infants was a factor only ifthe mother was a smoker-that is, smoked cigarettes at the time of conception.
vs; 1 Small for gestational age (SGA) infants have higher rates of perinatal morbidity and mortality than appropriate for gestational age infants.'`Most follow up studies of SGA infants have focused on growth and mental and motor development. 4 5 It has been reported that SGA infants are at risk for the development of cerebral palsy 6 and minor neurological diseases including minimal brain dysfunction and speech and learning impairment. 45 Associations between SGA and sudden infant death syndrome (SIDS)8 and early onset of insulin dependent diabetes mellitus have been reported.'0 Low birthweight has also been associated with increased risk of cardiovascular disease in adult life." Few studies, however, have reported information on infant morbidity after the neonatal period. '2-14 Some SGA infants are born to mothers who repeatedly give birth to low birthweight infants (repeaters),8 1"17 and epidemiological studies have indicated that these infants have a lower perinatal mortality than SGA infants born to mothers with a previous normal birthweight child (non-repeaters).8 16 18 SGA infants may also be classified as symmetric or asymmetric according to body proportions.' 3 8 19-21 Symmetric SGA neonates have normal body proportions; those that are asymmetric have a lower weight in relation to length.' 319 21 Symmetric SGA infants may be constitutional or the result of intrauterine environmental exposure starting in early pregnancy. Conversely, asymmetric SGA infants may be the result of placental insufficiency in late pregnancy.' 1 20 Some investigators have found higher neonatal morbidity in asymmetric than in symmetric SGA infants,`3 22 23 29 while others have failed to demonstrate such differences. 1 24 It is important to exclude preterm SGA and infants with congenital malformations from the analysis. Otherwise, SGA morbidity may be related to disorders associated with prematurity and congenital malformations, and not to the possible adverse effects of being born small for gestational age. We have reported that newborn SGA infants with asymmetric body proportions were more often transferred to the neonatal intensive care unit than non-SGA infants.2" In this study we now present a further follow up of these infants, the aim being to compare morbidity during the first year of life between SGA and non-SGA infants born at term who had no congenital malformations.
Methods
This study is part of a population based prospective multicentre study. Eligible for enrolment were para 1 and para 2 women of Caucasian origin in Trondheim and Bergen, Norway, and in Uppsala, Sweden, who had a singleton pregnancy, and were registered by one of the study centres before the 20th gestational week. Women were enrolled between January 1986 and March 1988. Further details have been reported before.25 SMALL FOR GESTATIONAL AGE (SGA) INFANTS Among a total of 6354 women referred to the study, 5722 were eligible to participate. Overall, 541 infants born at term (from 37 to 42 weeks of gestation) satisfied the criteria of being SGA, defined as a birthweight below the 10th percentile for gestational age, corrected for sex and parity.25 Twenty nine SGA infants were excluded due to congenital malformations (n = 22), stillbirth (n = 3), and death infant death syndrome) death, leaving a total of 459 infants to be followed up in the control group. Data on early neonatal morbidity of the SGA and non-SGA infants have been reported before.23 To compare infant morbidity and neonatal morbidity, some data from the neonatal study are also presented in this paper.
FOLLOW UP
During their first year of life, all the children were examined by a public health nurse as part of the routine health service offered to all infants in Norway and Sweden. Data on health, growth, nutrition, development and behaviour were recorded at 6 weeks and at 3, 6, and 9 months of age. At each visit, the mother was asked if the infant had had any kind of disease or if the child.had been admitted to hospital since the previous visit. The mother was asked to specify any disease, and if the child had been admitted to hospital she was asked to state the reason. After each visit the records were sent to the project organiser for data registration.
At 13 months, the infants were examined by a project paediatrician. Height, weight, head circumference and other anthropometric measurements were recorded and a general paediatric examination was performed. Data on growth and mental development will be published shortly. 27 The mother was asked to complete a questionnaire on her child's health. She was asked if the infant had has respiratory or other infections, any other disorder of the respiratory system, disorders of the urinary and gastrointestinal tract, neurological, genital, or skin disorders, or any trauma during the first year of life. If the answer was positive, the mother was asked to give more information and to indicate how many times a physician had been consulted for each condition. Furthermore, the mother was asked if her child had been admitted to hospital during the preceding year, how many times, and for what reason(s).
If a mother had reported to the public health nurse that her infant had been admitted to hospital, or if she reported it in the 13 month questionnaire, the infant was classified as having been hospitalised during infancy. Admissions during the early neonatal period (the first week of life) were not recorded as infant morbidity.
Infants with data from at least two of the five examinations between 6 weeks and 13 months were included in the study. A total of 94 infants were admitted to hospital during the first year of life, excluding the first proportions. Upper respiratory tract infections (common cold, pharyngitis, and otitis media) were reported during the first year of life by 91.5% of the SGA and 91.4 of the non-SGA mothers. However, exanthema subitum and varicella were reported significantly more often in the non-SGA (70 infants; 20 %) than in the SGA (35 infants; 12%) group (OR: 1.7, 95% CI: 1.1-2.7). In both groups 55% of the mothers reported that they had consulted a physician during the preceding year (mean: 1.3 contacts per infant and year in both groups).
At the clinical examination at 13 months, the paediatricians reported pathological findings in more than 10 infants only for the examination of the ears (25 infants), lungs (12 infants), and skin (55 infants). For SGA compared with non-SGA infants the odds ratios for pathological findings of the ears and lungs (combined) were 1.7 (95% CI: 0.8-3.4) and for pathology of the skin 0.7 (95% CI: 0.4-1.2).
Discussion
We found that SGA infants had an increased risk of being admitted to hospital during infancy compared with non-SGA infants. Our study was restricted to singletons born at term with no congenital malformations and therefore the results were not caused by diseases related to prematurity, congenital malformations, or multiple births. Nor was the higher admission rate caused by a higher morbidity of infants who had been admitted to the neonatal intensive care unit during the newborn period.
The 10th percentile definition of SGA is crude, and many constitutionally small, but healthy, babies will be classified as SGA. 28 None the less we found that SGA infants had a 70% increased risk of being admitted to hospital compared with non-SGA infants. A more narrow definition of SGA would most probably have resulted in a higher risk.
The outcome measure, admission to hospital, is likely to have been correctly recalled by the mother. The infants were admitted by many different general practitioners and it is unlikely that they were influenced by the child's SGA status when deciding on admission.
Most Smoking may lead to symmetric growth retardation,29 and for SGA infants of smokers we found a threefold increased risk of being admitted to hospital if the mothers were non-repeaters, compared with non-SGA infants. There was no increased risk for SGA infants of non-repeaters who did not smoke.
We found that infections more often led to hospitalisation of SGA than non-SGA infants. This was caused by a higher admission rate for respiratory tract infections. However, we found no increase in morbidity as a result of minor illnesses among SGA infants, and the reported prevalence of respiratory tract infections not leading to hospitalisation did not differ between the groups, suggesting that infections may lead to more severe disease in SGA than in non-SGA infants. This may be mediated through maternal smoking which has been shown to increase the risk of respiratory complications in infancy.>"" Compared with our results from the early neonatal period, there was a similar increased risk of being admitted to hospital among SGA infants as a whole, 23 but there were different patterns of hospitalisation among subgroups of SGA infants. Asymmetric SGA infants and infants of repeaters had an increased risk in the early neonatal period; later in infancy the increased risk was found among symmetric infants and among infants of non-repeaters.
The different patterns may be related to different reasons for admission. In the early F36 Morbidity duringfirst year oflife in SGA infants neonatal period acute complications-for example, hypoglycaemia, hyperviscosity-were the principal causes of admission, 2 and this is consistent with other reports.`' These causes are related to poor placental function late in pregnancy and to asymmetric body proportions at birth. After the neonatal period the asymmetric SGA infant may have recovered. The higher risk of being admitted to hospital in symmetric infants of non-repeating mothers, lasting for the remaining part of infancy, may be caused by earlier exposure with permanent effects on the infant's health.
In conclusion, we have found a higher prevalence of being admitted to hospital among SGA infants compared with non-SGA infants during infancy, which was restricted to symmetric SGA infants of non-repeating, mothers who smoked. The results may suggest that an exposure which influences living conditions in utero may have acted from early pregnancy and resulted in long term consequences for infant morbidity, particularly if the mother smokes cigarettes.
